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SPARDIS--A SHIPYARD PRODUCTION

AND CONTROL SYSTEM

John J. McQuaide

Charles S. Jonson
National Steel and Shipbuilding Company

San Diego, California

Mr. McQuaide is Vice President of Yard Operations at
NASSCO. He has over 40 years of experience in the shipbuild-
ing industry from supervising hull construction to production
and engineering.

Mr. Jonson is a Chief Production Planner at NASSCO where
he performs as assistant manager in the Production Control
Department.
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| NTRODUCTI ON
SPARDI' S provides NASSCO with a tool to use one of its nost valuable
resources - information. SPARDIS is desiged to provide various |evels
of management with the information they need to better perform their
function. It is intended that the task of providing this information

be acconplished with the |east anount of paper work. To do this, al
of the SPARDIS information is in the formof on-line, real tine, data

inquiry and update. Data is collected, updated and maintained for the
system through a network of conmunications termnals. These termnals

are located where data is originated, the gystem user area. The communi -
cations termnals are |ocated throughour‘rﬁg‘sﬁrpyar&‘ar‘sfrategic

| ocations for both inquiry and update. Responsibility for data input

s placed in the area organizationally responsible for its creation

and mai nt enance. The tel eprocessing system pernits decisions to be
made based on the latest information available. As a managenment tool
for planning and scheduling SPARDI S provides:

.Explicit Schedule and instructions to make parts, assenble
conponents install. equipment, etc

. Managenent reports including:

-Status of items in the manufacturing cycle
-Work behind schedul e
—Progress to date against the schedule
- Status of inventory itens needed
-Definition of future work

® Projection of material requirements.

e Consolidation of work load by operation.

® Control of the in-process inventories.

® A consistent part-task identification method.

® Engineering progress record.
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| SPARDI S

SPARDI'S is an acronym for Scheduling Planning  And Reporting Data
Information System It Is a tool designed to assist in the scheduling
and planning associated with the construction of ships. The systemis
designed to permt visibility of this planning at various Ievgls. It
permts a high level overview as to the status of |arge sections of the
ship as well as visibility down to the smallest part.

SPARDI S is designed to use a nunbering systemas the key to the
information base. This nunmbering systemis used throughout the shipyard
so that a nunber assigned to a part is the same nunmber used by Engineering,
Material, and Production. The nunber associated with a part becones its
name and this nane is allways used to identify the part. There are two
basi ¢ classes of nunbers used in SPARDIS. (ne is the Material Code Nunber
which is the nunber used to identify raw stock. The other is the Manufactured
Piece Nunber.

Except for the contract code assigned, the Mterial Code Nunber is
conpletely numeric. It takes the formof either six or eight nuneric
digits. The first two characters indicate the material class (e.g. 01 is
Pipe, 82 Steel, etc. ) The next four characters indicate the specific

connodity and size. |f present, the last two digits represent the |evel
of essentiality and shock grade.

MATERI AL CODE NUMBER

FOR PURCHASED PARTS

— e e e CONIRACT CODE-ALPHA CODE INDENTIFIES SPECIFIC CONTRACT,

MATERIAL CLASS~(PURCHASED PARTS) EXCEPTION- CLASS 85

———————— —e

DESIGNATES MFG. STEEL ANGLES, TEES, BEAMS, ETC.

#LEVEL OF ESSENTTALITY -(1,2 or 3) IMPORTANCE TO SHIPS
~ FUNCTION.

~ ¥SHOCK GRADE -(0.1.2 or ) RESTSTAN(E T0 SHOCK
1 R AL AV g=> bl -\ ¢S
I

';-— —_——————- SEQUENCE NUMBER-WITHIN MATERIAL CLASS (I\DN—SIGNIFICANT) .
l
!
l
I |
' i
/—\./Y\_,__\ Vi y *NOTE: OPTIONAL: HOWEVER, IF ONE IS REQUIRED, BOTH ARE

B
|
l
|
|
I
I
|
¥
8

[
|
|
|
l
l
|
¥
8

(o]
(@
(o]
o
w

2 ) INCLUDED.
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The other nunbering format is for the manufactured Piece Number.
This is distinguished fromthe Material code Nunber by the presence of an
al phabetical letter in the first position following the contract code
The rest of the characters are always nuneric. The first position, which
i s al phabetic, denotes in which Ship Section or general area of the ship
the itemis used. The second position, which i S numeric, denotes the
| evel of inportance to the parent assenbly or task. The remmining characters
of the piece nunber are filled first with a hyphen for consistent spacing
and a series of fromone to five nuneric characters. These nuneric characters
to the right of the hyphen, bear no significance to the part nunber, except.
that they tend to be sequentially assigned. Thus they are termed "non-signi-
ficant but sequential". In order to separate part and assenbly nunbers
pertaining to one group of ships from nunbers designated for another group
an al pha-character has been inposed preceding the first position of the
pi ece nunber. SPARDIS further analyzes a piece nunber by distinguishing
parts from assenblies and tasks by use of the piece nunbering system A
part (being an item which is fabricated exclusively from a single source
item is designated by either a nunber *8" or "9" found in the “level”
position of the part nunber. An assenbly (being the joining in sone manner
of two or nore parts) is designated by the nunber 7 thru 1 depending on the
| evel of structure it is on the ship. SPARD S says “the snmaller the nunber
in the ‘level’” position of an item nunber, the greater significance this
itemhas in the total structure.” For exanple, an A6 assenbly, is of greater
significance than an A8 part, and an A3 assenbly, is of greater significance
than the A6 assenbly and so on. The ship section codes and the “level"
indicators are described further on the follow ng pages.

IA[ﬂIB 6f | . MANUFACIURED PIECE NUMBER

—— = ————-——SEQUENCE NUMBER (NON-SIGNIFICANT)

(o
i : — —-—- .— —-HYPHEN IN THIS POSTTION
: l TYPE OF REG, ITEM:
| Fm—————— e e —(9) UNIQUE PART - SOURCE IS A SINGLE ITEM,
l"”f' _____________ ——(8) STANDARD PART - SOURCE IS A SINGLE ITEM.
| mp— e e (T) STANDARD ASSEMBLY COMPOSED
- OF MULTIFLE
: i_ STANDARD PARTS, OR FURCHASED ITEMS.
T (6-1) ASSEMBLIES THAT MAY (OR MAY NOT) BE
INCORFORATED INTO OTHER ASSYS, COMPARTMENTS
I OR SYSTEMS. :
|
e e —
————————— SHIP SECTION CODE
_____________ —— CONTRACT CODE - ALPHA CODE IDENTIFIES SPE
o cr CIFIC
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NASSCO MANUFACTURED PART NUMBERI NG SYSTEM

Ship Section Identification:

Al'l part, assembly, system conpartnent, task and event nunbers
are prefixed with an al phabetical charecter to indicate the appropriate
group W thin Engineering or Production planning responsible for their

assignment. The ship section nunbers are as foll ows:

ALPHA RESPONSI BLE
CHARACTER GROUP DESCRI PTI ON

A HUI L ENG NEERI NG HULL STRUCTURE

B HULL ENG NEERI NG FOUNDATI ONS

c HULL ENG NEERI NG HULL FI TTI NGS

D HULL ENG NEERI NG CARPENTRY

E ( OPEN) (OPEN)

F ( OPEN) (OPEN)

G HULL ENG NEERI NG Rl GA NG

H HULL ENG NEERI NG SCIENTIFI C (WAYS)

J ( OPEN) (OPEN)

K ELEC. ENG NEERI NG POMNER & LI GHTI NG

L ( OPEN) (OPEN)

M ELEC. ENG NEERI NG ELECTRI CAL STANDARDS

N ELEC. ENGJ NEERI NG ETECTRI CAL

Q PROD. PLANNI NG NASSCO STANDARD
PARTS ( AL SHIPS
ALL CONTRACTS)

P MACHI NERY ENG NEERI NG Pl PI NG

R MACHI NERY ENG NEERI NG VMACH NERY

S MACH NERY ENG NEERI NG MACHI NERY

T MACHI NERY ENG NEERI NG MACH NERY

Y MACH NERY ENG NEERI NG VENTI LATI ON

W MACH NERY ENG NEERI NG SPEC. | TEMS

PROD. PLANNI NG

X PROD. PLANNI NG COVPARTMENTATI ON,
MAJOR TASK/ EvENT

Y PRCOD. PLANNI NG COVPARTNMENTATI ON

YA ( OPEN) (OPEN)
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Manuf acturing “Level” Nunbers:

The “level”

i ndi cator denotes the level of inportance to the parent

assenbly or task, not necessarily its position in the network. The

manufacturing ‘level”

LEVEL
1

ASS| G\NEE

PRODUCTI ON
PLANNIIG

PRCDUCT! ON

PRCDUCT! ON

PRODUCTI ON

PRCDUCT! ON

PLANNI NG

PRODUCTI ON
PLANNING

ENG NEERI NG -

PRODUCTION

ENG NEERI NG

ENG NEERI NG

I TR

N e e R T TS T I R o e v

indicators are as follows:

DESCREPTI ON

A SPECI FI C TASK OR EVENT, AREA OF THE SHI P,
OR SYSTEM NUMBER

A UNIQUE ERECTI ON ASSEMBLY CONSI STING OF TWO

OR MORE PARTS AND/ OR TWO OR MORE 6, 5,4, OR 3

LEVEL ASSEMBLI ES THAT ERECT DI RECTLY |NTO THE

HULL

A UNI QUE ASSEMBLY CONSI STING CF TVD CR
MORE PARTS AND/ OR TWO OR MORE 6, 5, 4,
OR 3 LEVEL ASSEMBLIES THAT NEXT ASSEMBLE
| NTO ANOTHER (3or 2 LEVEL) ASSEMBLY.

A UNI QUE ASSEMBLY CONSI STING OF TWO CR
MORE PARTS AND/ OR TWO OR MORE 6, 5, OR 4
LEVEL ASSEMBLI ES THAT NEXT ASSEMBLE |NTO

ANOTHER (4,3, OR2 LEVEL) ASSEMBLY.

A UNI QUE ASSEMBLY CONSISTING OF TWO OR
MORE PARTS AND/ OR TWO OR MORE 6 OR 5 LEVEL
ASSEMBLI ES THAT NEXT ASSEMBLE | NTO ANOTHER
(5,4,3,0R 2 LEVEL) ASSEMBLY.

A UNI QUE ASSEMBLY CONSI STING OF TWO OR
PARTS THAT NEXT ASSEMBLE |NTO ANOTHER

(6, 5,4,3,0R 2 LEVEL) ASSEMBLY.

A STANDARD M NUFACTURED ASSEMBLY HAVI NG
SUFFI CI ENT  REQUI REMENTS TO JUSTI EY STAND-
ARDI ZATI ON AND BATCH MANUFACTURE. COWPLETE
| NTERCHANGEABI LI TY |'S MANDATCRY.

A STANDARD MANUFACTURED PART HAVI NG
STANDARDI ZATI ON AND BATCH- MANUFACTURE.
COVPLETE | NTERCHanGEABI LITY | S MANDATORY.

A UNI QUE MANUFACTURED PART HAVING A LIMTED

REQUI REMNT TO THE EXTENT THAT A STANDARD
CANNOT BE JUSTI FI ED.
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STANDARD PARTS & ASSEMBLIES
An 8 “level” part in the SPARDIS Systemis defined as

“A standard manufactured part having
standardi zation and bat ch- manufacture.
Conpl ete interchangeability is mandatory."”

Simlarly a7 “level” assenbly is defined as:

“A standard nmanufactured assenbly having
sufficient requirenents to justify
standar di zation and bat ch- manuf acture.
Compl ete interchangeability is mandatory.”

The intent of the 7 & 8 “levels” in the SPARDIS nunbering systemis to account
for those parts and assenblies that are used in sufficient quantity that it is
econonical to batch manufacture them Confusion often arises due to the many inter-
pretations possible for the term "batch manufacture”. Let us exam ne some of the
criteria which nust be considered-for something that is to be "batch manufactured”
inan attempt to clarify some of this confusion

One of the first things to consider is that an item in order to be considered
a standard, nust be relatively smll. This is true because we want to handle the
material in groups of parts rather than one-at-a-time. Therefore one of the things
we rust consider is the ability to handle the material economcally.

Conpl ete interchangeability is also required because we want to be able to manu-
facture a group of these parts for inventory and withdraw them as necessary for use
Another thing to consider then is the set-up time to manufacture certain itens. Let
us take, as an-exanple, a |adder which requires a jig to be set-up. It is nore
econom cal to make several |adders at one time with one set-up than to set up the jig
everytime a ladder is required. Assenblies such as |adders are not the only items to
consider for set-up time. Any part that requires a tenplate could be considered in
this category. Every time a part is manufactured that requires a tenplate, someone
has to locate the tenplate, bring it to the material, lay it out, and then produce the
part. If this is done several times with a single tenplate the cost will be corres-
pondingly high. Therefore set-up time does become part of our criteria.

Let us discuss a part of the criteria which has produced nuch confusion and
attenpt to clarify it. How do we deternine, based on the nunber of parts required
what we should classify as a standard? |If a part or assembly is used only once on
a hull, it is, by definition, unique and therefore cannot be considered for a standard.
W mght be tenpted to say that if a part is used more than once it should be a standard.
This mght make the decision process quite sinple, but it would not be adequate for pro-
duction needs. W nust first determine if the two or nore parts are used in nore
than one assenbly. For exanple, let us assume that we require ten flat bar stiffners
for a foundation. Let us further assume that these flat bar stiffners are all
identical and are only used in this one foundation. In this case since there is only
one demand for the parts, the foundation, we would consider these stiffners unique.
This is true because they will be totally consumed on one assenbly. If, however, the
same ten stiffners were used in nore than one assenmbly, let’s assume five in one
foundation and five in another, we woul d consider these stiffners stadard parts. W
have, then, derived another part of our criteria. In order for a part to be considered
a standard it must be used in nore than one assenbly on a hull

Using the criteria we have devel oped we can now formulate several questions which
can be used to test a given part to see if we should call it a standard.

1



1. Is the part/assenbly small enough to be handled and stored easily?
2. |s there nore than one part/assenbly required?

3. Are the parts/assenblies used in nore than one assenbly?

4. Does that set-up time warrant producing nore than one at a time?

~If the answers to these questions-were all “yes”, then we have determned that
this part/assenbly should be classified a standard.

If we are to be able to produce several parts/assenblies at any given tine we wll
require some know edge of when we are going to manufacture them and ensure that the
raw material is available. W nust ensure there is sufficient material on hand to
produce our standards in economical groups or lots. In order to do this both Engin-
eering and Planning nust be involved. Engineering nust determine the total require-
nents for the standard and their approximte |ocations so that Planning can determne
when to manufacture the standards and in what quantities. This information, once
devel oped, can be used to determne what raw materials are required and when they
shoul d be purchased. It is inportant that total requirenents are determned so that
we do not over-manufacture a part

- If all of these criteria are used(froperly “batch manufacturing” can produce
significant cost savings to the shipyard.
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11 MASTER FI LES

The infornmation database that defines the plan for the task of putting
together the thousands of parts in a ship, is designed to functionally define
the elenents of that plan. These functional elenments the structure,
description, routing and schedule. In fact, SPARDIS has as its base, four
master files which allow the proper definition of these elenents. |[et us
examine each of these elements and their associated files and content to
better understand how the information is maintained.

The Description File contains the definitions of what the part
assenbly is. It allows the user to give neaning to the nane given to a
part | For exanple:

P9-1234  Pipe, Sch 40, 4" X8 - O

The description File can also be used to define a task. For exanple

P2-250  Conplete installation of innerbottom piping
fr. 78-85 cL..

In other words the Description File contains the definition of parts,
assenblies, or tasks. [Each part, assenbly or task in the plan is defined
in the Description File.

The Structure File defines what pieces are required to go together to
produce the next level of assenmbly. That is, it is a “goesinto” type of
definition. The Structure File defines what parts, assenblies or tasks
go together to form new assenbly or task. This type of an arrangenent
of parts is also known as a hierarchical arrangenent or a bill-of-material
In building the Structure File, the top level-task (parent) will have
secondary level tasks or “conponent-parts” attached to it. The structure
created till he a single, top level task (assenbly) with a horizontal string
of conponent parts (referred to as the second level). To add parts vetically
to the structure, the second level is considered the parent task and attached
to it are its conponent parts (now becoming the third [evel of the origina
task or assenbly). This procedure is repeated until the structure is conplete

The following illustration will clarify the conplete concept. Take the follow ng
structure
A2TST Top Level
I .
AaTl A3%2 Second Level
294123 agl1zy  ahliges 178 Third Level

This structure can be broken down into separate single-level structures
as follows:

A257 A3-1 A3-2

] ]
A3l-l A3‘-2 A91-123 A8!-l21+ ol

-1625  P9-78
73




This is the nethod used to enter the structure into SPARDIS. The Structure
File defines what “goes into” the next level as well as what raw
material is required to manufacture the associated parts.

The Structure File is the networking capability within the SPARDI S
System As will be seen, the network can be time phased to produce data
for material requirements planning (MRZ) and other useful managenent tools.
Cne area of confusion often arises when discussing the SPARDIS piece nunber-
ing systemand the Structure File. That is, the "level” nunber in the piece
number as opposed to the level in the hierarchy. The "level" indicator has
no relation to a conponents position in the structure file. It is nerely
an indication of the conplexity of the component.

The Routing File defines where operations are to take place to manufac-
ture each level of the structure. W define the operations by assigninﬁ wor K
stations which are the places operations wll be performed to produce the
defined levels of the structure. In order to produce these parts and assem
blies, time nust be allocated to each operation so that a previous operation is
conpleted prior to beginning the next and so on. |n other words, conponent
items nust be routed through each designated operation in such a manner as
to be conpleted in time to becone part of the next assembly level. In order
to accurately acconplish this the phasing, SPARDIS uses Lead Days, or a
nunber of planned work days to conplete a given task at a particular operation
These operations are ﬁerforned at designated work stations and each work
station is assigned the number of |ead days necessary to acconplish the task.’
Consequently, if we add up the nunber of Lead Days for each operation, we will
see the total nunmber of |ead days necessary to conplete the individual task.

As items in SPARDIS are routed, each work station nust be made aware
of what specifically is required at that operation. To acconplish this
there is a group of numeric instruction codes set up with their verbal meaning
contained in the Description File. As an itemis routed, the work stations
are assigned an instruction nunber. Based on what is required at that work
station, a number is picked fromthe Description File that applies to that
requirement. This “Instruction Code” is placed in the Routing File with the
appl i cable work station and |ead days, to provide detail instructions for
the planned production of a given item

The Schedule File defines when the major tasks or assenblies nust be
conplete 1n order to ﬁroduce the ship in an orderly fashion. A single
calendar date for each mgjor network or structured task is placed in the
Schedule File. These dates, one for each mmjor task, taken collectively
formthe sequence in which the shipis to be built. This date, refered
to as the base date or Wrk Authorized and Released date, is used to
determ ne other key dates for each major task. These key dates are al so
carried in the Schedule File for monitoring progress against each mjor
task individually. Each major task scheduled in the Schedule File then
;:onttall ns its own set of key dates. These dates are for the following

unctions:

PRODUCTI ON

Material Requisition

Mat erial Recei pt

Lofting Ccnplete

Work Authorized & Rel eased
Sub- Assenbly (Shop) Canplete

7 Erection (Installation) Conplete



Fitting
Vel di ng

I nspection

Al so tracked within SPARDIS are key dates for both Engineering and
Specification Material ordering. These are:

ENG NEERI NG

Drawing Start thru Approval

Actual Submttal Dates

Actual Performance Dates

Actual Approval Dates

Schedul e Dates - Navy (Vendor Information thru issue)

Actual Dates - Navy (vendor Inforntion thru % Conpl ete)

MATERI AL ORDERI NG

Inquiry Information
Vendor Pl ans
Purchasing | nformation
Schedul e Delivery
Prom sed Delivery
Actual Delivery

SUMVARY

These four files, (Description, i
the Data Base of defined tasks that nuSs,Cthet()jngcc)Stnprlulcsfﬁjég’i nanodr d%?mt'gg%uiflocgm

ships to specificatiom—schedute andcost—tints. . : y
the planning base from which work—s released and mh%stor dstfloughbas” t AEE

shipyard. Al the subsequent information in SPARDIS is created from the
Description, Structure, Routing and Schedule Files.
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Il WWRFILE

To provide the information that is necessary to actually produce the
conponents, the Work Authorized and Released (WW'R) File is created.
Periodically, a parameter date (sone date into the future) is selected.
Using this date all mjor tasks or assemblies that fall within this
paraneter are selected fromthe Schedule File. These major task nunbers
are then used as keys to the Structure File. In turn each conponent of
the associated structure is collected. These new keys in turn are used to
select the associated routing and |ead days fromthe Routing File. Since
we started with a date fromthe Schedule File when the task or assenbly nust
be conplete, and we found what the conponents of the assenbly are, and the
operations and the number of days to perform each operation, we can conpute
schedule start and conplete dates for each operation of each conponent of
the structure. This process is called a parts explosion or nmore conmonly
a “Chase”. This procedure produces the WAV R File.

The WA'R File is the base from which an analysis of Mterial Require-
ments is made. It is the file fromwhich shop order docunentation is
produced to fabricate or assenble conponents. Actual progress of the various
conponents is reported in this file. Therefore, at any tine during the
production phase of a part or assenbly, inquiry can be made to determne the
actual status and location of a given item

SUPPLEMENTARY FI LES

In addition to the five files which have been described (Description,
Structure, Routing, Schedule, and Wrk Authorized/ Rel eased) there are an
additional set of Supplenentary files which are created and maintained
fromthese for ease of use of the tel eprocessing system These are:

Inventory Status and Multiple Location
Detail Requirenents by Date

WV R Cross | ndex

Parts Cross Index (Structure)

Source Item Cross Index (WVR)

MAR Cross Index (Shop Order)

Inventory Status/Miltiple Location File

An Inventory Status Record is created for all common and nested
parts. This record contains the primary location of the itemand the
quantity on hand at that location. It also lists the total (to date)
quantities required, ordered, received, issued, staged (obligated), and
a cumulative on hand total (total on hand quantity). In addition, there
are other quantity fields that are used in specific processing, such as
the Economc Lot Order size, a prelimnary estimate of the total quantity
required for a contract; and an Adjustment quantity to maintain a record
of quantities known to be | 0St or erroneously used.

The Miltiple Location Record is used to contain the secondary |ocations
for items stored in nore than one location. This record has the capability
of holding five (5) locations (in addition to the primary location in the
Inventory Status Record) and carries an on hand quantity for each |ocation.
This provides for a total of six location fields within the SPARDI S inventory
system

76

L N T, T T T T T AT T e T I T TR




Detail Requirements by Date File

After the WWR data is generated, those requirenents flagged as
“standard” or “common” (nested), in other words “Inventory items”, are
extracted. A Detail Requirement Record is established which reflects the
date and quantity of the itemrequired. The use of additional processing
steps relating to the Detail Requirements File, determnes those itens
that have not been manufactured to support a specified date. This is
acconplished by allocating the ordered and released quantity in the Inventory
Status to the requirenents that exist in the Detail Requirements File in
date sequence. en the ordered quantity allocated to requirenents is
insufficient, additional parts are released to the WR File in economc¢
ot order size, as found recorded in the Inventory Status Record.

This process results in establishing the quantities of Inventory
Items to be made with a positive date for conpletion. The same process
that creates the WR file at the time of Chase is utilized to extract the
manufacturing instruction necessary to make the Standard and Common Parts.

WVR Cross Index File

The WWR Cross Index File is created by extracting data from the Wrk
Aut horized/ Rel eased File and sorting it in next assenbly sequence. The
associ ated displays indicate the status of work conplete and |ocations of the
next assenbly structure for a given assenbly’s nunber as it is currently
shown in the WWR File.

Parts Cross Index File

The Parts Cross Index File and its associated on-line, real time display,
indicates all places that requirenments exist for a given material code, part
nunber, or assembly piece nunber. Data is renoved fromthe Structure File
and is sorted in source itemreference nunber sequence. Any updates to the
Structure File, are automatically reflected in the Parts Cross Index File.

Source Item Cross Index File

The Source Item Cross Index File is conpiled from data extracted from
the WR file and is sorted in required date sequence. The associ ated
di splay shows “where it is used” information pertaining to both raw material
source items (for parts) and line itemsources (for assenblies). |nformation
displayed is real tinme and reflects only those records currently contained in
the WVA/R file.

MAR Cross Index File

The Material Wthdrawal Request Cross Index File is used for requesting
the issue of purchased material fromthe warehouse. |ts mmjor key is its
MAR nunmber which is the sane as the Shop Order nunber used in our Shop
Order nunber to list all purchase itens necessary to-produce a given
task. These itens are then ordered through the MAR System using the Shop
Order nunber as the key.

Figure 1 ifs an illustration of the use of these supplenentary files for
ease—of —access to the data base. These files are developed to permt

efficient use of the teleprocessing systemfor the user.
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SPARDI S Application

Using the basic concepts discussed, |et us exanine how we can apply
these concepts to control the massive task of building a ship. To do
this we nust provide management with the visibility to the initial planning
effort and later to the actual production progress.

W nust provide:
1) Definitions of the boundaries of tasks and events precisely.

2) Alist of mpjor tasks that combine many "erection units”
into a single event or task.

3) As early as possible, material requirenment information to ensure
accurate material requirenents planning (MP) data.

4) A data base from which we can extract the data necessary for
actual progress vs. the plan.

Utilizing the Description File we establish a Iist of key events or
tasks which define the major neasuring posts that must be passed in order
to conplete the ship. The SPARDIS keys or nunbers for these tasks begin
with "X1-". The nunbers and their definitions are devel oped by Production
Planning in conjunction with the production supervision. Exanples of some
of the types of events used are:

Xl -1 Land main turbine.

X1-2 Conplete installation of boat davits and their associated
wi nches and equi pnent.

X -7 Conplete installation of punp room package prior to erection
of 30" flat.

These events are then scheduled in relation to the major nilestones
such as keel, launch and delivery. The schedules for the nmjor tasks
are input into the Schedule File. The Schedule File then contains a set
of event related conpletion dates which taken colTectively, formthe
sequence in which the shipis 1o be built

The defined tasks or events now form one level of our hierarchica
arrangement. Continuing, we develop the supporting tasks in order to further
define the conponent structure of the major task. Production Planning
begins by defining these assenblies or packages of work in the Description
File. These |ower |evel conponents are generally prefixed by an "' X 1-" or
"'X'2". For exanple let us call one of these |ower |evel conponents A2-65 which
we will define as the structural unit "Innerbottomunit 6" port to 29' off CL
stbd., C-DE3 stks, girders, transverse floors, frame 71 to 6" aft of frame 85
starboard"". This unit which is part of the punp roomis then structured as a
component of the event which it will support. Al other conponents of the event
are also defined and structured. These conponents form another level in our
hi erar chy.

Each of these conponents becones the parent assenbly and their conponent
structures are added until the raw material conponents are reached. |n this
manner we have created a multi-level hierarchical arrangenent of conmponents
beginning with the highest |evel nonitoring post.
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Let us exanmine one of these major tasks to better understand the data
base we are creating. W will use as our exanple:

X1-7 Conplete installation of punp room package prior to erection
of the 30" tlat.

Figure 2 Js an illustration of where the punp roomis located in the
shi p—tt——consists of the supporting structure as well as the nmajor punp
room conponents. The structure of this package can be sinplified by |ooking
only at the nmajor components. This structure will take the follow ng form
STRUCTURE OF X1-7:

LINE COVPONENT DESCRI PTI ON
01 A2-35 BOTTOM SHELL PLATI NG
02 A2- 64 | NNERBOTTOM - PORT
03 Al-65 | NNERBOTTOM - STBD W PI PI NG
04 A2-129 TRANSVERSE BHD FR 71 PORT
05 A2-130 TRANSVERSE BED FR 71 STBD
06 P2- 30 Pl PING THROUGH TANK TOP
07 p2-22 PUMP ROOM PI PING TANK TOP TO 30" FLAT
08 A2- 157 LONG L BHD PORT
09 A2- 152 SI DE SHELL
10 A2-159 TRANSVERSE BHD FR 80 STBD
11 A2- 160 LONG L BHD STBD
12 A2- 158 TRANSVERSE BHD FR 80 PORT
13 W-21 BUTTERWORTH HEATER & DRATI N COCLER

Each of these conponents in turn have their own structural conponents.
For exanple Al-65 has as its components
STRUCTURE OF Al-65:

LI NE COMPONENT DESCRI PTI ON
01 A2- 65 | NNERBOTTOM - STBD
02 P2- 20 | NNERBOTTOM Pl PI NG

These in turn have their own conponent structures. This process is
continued in a "top down" planning sequence until the |owest |evel conponent
is reached. In this manner we have fornmed a detail network of the events

leading up to the conpletion of the task. You will note that the conponent
nunmber has no relation to its position or level in the structure.

Figures 3 through 7 are given for illustration of the concept.

Each of these conponents is described, structured, and routed in
the SPARDIS System Routinely the four master files (Description, Schedule,
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Structure, Routing) are conbined through a parts explosion or chase
process. This allows a scheduled start and conpletion date to be applied
to the network.

This new set of data, called the Wrk Authorized/ Rel eased File,
is used to examne material availability. To do this the WWR data
set is conpared to the inventory and purchase order files and exception
reports are generated. These exception reports are used by the purchasing
departnent for expediting material to ensure material availability. WekKly,
a portion of this WWR data set is used to prepare detail prduction informa-
tion to construct the ship. This information is in a special form called
shop orders. A shop order is prepared for each |level of the structure and
is used both as an authorization for work and as a progressing tool in the
shipyard. Data is maintained in the WR File as-to the actual status of
conponents, with their location, in real time. This data is routinely
entered into the systemvia renote termnals which are strategically
placed throughout the shipyard. Status and progress information is avail-
able to anyone in the shipyard by a sinple inquiry on one of these termnals.
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SHOP_ORDER SYSTEM

The Shop Order provides 2 nmeans of authorizing production to produce
a conponent in the shipyard. The shop order is a conputer generated
docunment which provides the necessary information to acconplish a single
task. It is a tool which allows shipyard managenent to allocate the
resources necessary to acconplish specific tasks. The shop order documents
are tied directly to the withdrawal of purchased conponents as will. be shown
| ater.

The shop order system has three primary conponents (Seq Figure 8) :

1) shop Order - a printed document providing the necessary
information to acconplish a single task. The shop order

card is a three-part snap-out form 8 1/2 x 5 1/2 inches in
size. The first sheet of the set is a yellow |ight-weight
original, the second sheet is a green |ight-weight carbon copy
and the third sheet is a heavy card stock carbon copy.

2) Wrk Station Schedule Log - a printed document which provides
a list of shop orders for a specific work station, in date order

The work station schedule log is printed on standard conputer
paper 8 1/2 x 14 inches.

3) Tel eprocessing System - a system of communication |ines and
termnals used to comunicate with the Spardis system These
termnals are used for both inquiry and updating of the work in
process. This pernits the user to make decisions in his dynamc
envi ronment based on the latest information available. H s-decision
making is aided in the know edge of the latest status information

as well as knowing where to go to get a part or assenbly.

Veekly, as part of the chase or parts explosion process, shop orders
are printed for work which has been authorized by Production Planning. A
separate shop order is printed for each operation for each |evel of the
network. That is, each work station that is to performwork on a specific
conponent receives its own shop order. The shop orders are bundled, by
work station, by scheduled start date, with the appropriate Wrk Station
Schedul e Log. As shop orders are printed, a nunmber is attached to the
shop order and its corresponding WWR File record. This nunber is used
in ordering purchased material from the warehouses as well as for filing
purposes. The number is non-significant.

The work station schedule log is designed for use by the production
foreman. It lists all work to be started on a specific day and indicates
when each shop order nust be conpleted to support the next level of events
in the network. Space is provided for any annotations desired by the
f or eman.

The shop order provides detailed instructions to clearly define the

pl anned task. However, space is provided on the shop order formfor the
foreman to indicate any additional operations that nust be performed.
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The Shop Order System Consists of:

SHOP ORDER

Three part snap-out form
with carbons

- B
S R T T o o WORK STATI ON SCHEDULE LOG
e o A S s g — -
e L et Dt S Foreman 's listing of jobs per
N P S PP E ok eI Wrk Station per day.
,.H:ibsgz-f-.” T L

TELEPROCESSI NG SYSTEM ( CRT)
I nformational inquiry and
Wrk Station Update.

AND YOU ---------- THE USER

FI GURE 8
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When the operations indicated have been performed the three copies of

the s

by wh

| ati
et

hop order are used as foll ows:

1) Yellow - turned in to the Production Control Departnment to
indicate the task is conplete. In turn the corresponding W R
File record is updated showi ng when the work was acconpli shed.

2) Geen - shipping document, a traveler attached to the conponent
to get it to its next work station; or discarded if the task |evel

has been reached.

3) Heavy Card Stock - returned to the foreman so that he may
update his records. |f additional operations were required
the formis returned to Production Planning so that the
correspondi ng records can be corrected for any subsequent

rel eases. It becomes a feed back docunent.

The shop orders are used throughout the shipyard and are the instrunent
ich material s progressed through its fabrication, assenbly and instal-

n _cycles. | Figure 9 ifs a diagramof the use of the shop orders. Figures

10 &

11 afe exanptes—of—shop orders and work station schedule |ogs, respectively.
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Sample of SPARDIS computer-generated SHOP ORDER card for a unique, Sample of SPARDIS computer. generated SHOP ORDER card for an Assembly
individual Part number. Actual size of card: 8-1/2" x 5-1/2". Work Statlon Actual size of card: 8-1/2" x 5-1/2".

KKK XK X XK KKK K% XK YOOK KK X X000 KK YO0 000000k
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QTY
DESC

(s1s_#89) =

COM [INUED

Specifies the Line Item within the Reference Number's internal structure (Deta

Tndicates t he Source Ttem Material Code identification nunber V\ht ch speci f1es NA&BOS et od of material acqujsition.

For Level 1 Assemblies, thl? field. lista the Parts, other Assenblies, or corpaonents that are atructHred Into Ref. No. werair {(3) avove).
For a Part Level th's tted Pecmes the mterial Source em Code number requited to produce the Part.

Unit of Issue:  This 2-digit alpha field eatablishes the Source Item Code measurenent /q y fector: Example: Eﬁ: a corerI ete entity.

T oot age.
The quanttty of that parttcul ar Line Item Reference Number required for the Level 1 Reference No. (petat1 (3) nbove). !
Details the Assenh %/ description or specifies the physical dimension of the Line |tem Referance Nupber.
Indicates the specific bl ueprtnt (Drawng) & location on the blueprint which the Line Itemmay be viewed.

Refers to a separate docunent "Supplemental Instruction Sheet" that nore fully defines special or complex fabrication data
ANerts the user that the next Line Itemof structure is continued on the next SHOP ORDER card.

END

« FIGURE 10 (Page 3 of 3 pages)
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REPORT Type/System:

PRODUCTION REPORT

MASSCO . SPARDIS ﬁBERS' HANDBOOK

Section & Page No.:
Revision No.:
Revision Date:

Two-fold:

| PURPOSE: | SCOPE: (1) Provides a composite tabulation FREQUENCY: REPORT er: __S6134
To provide a computer-generated printed Il of the daily scheduled tasks for individusl
document for Production Foremen which Work Stations,listing Start & Cowplete dates Daily, .
tabulates complete daily scheduled Q) n;- issuing the Log to Foreman Title: WORX STATION SCHEDULE 10C
tasks for each Work Station under his several work-days in advance, maximum
supervision -~ for projecting maxieum utilization of available maupower,equipment
utilization of facilities, & wachine-loading can be realixed,
Z 7/ v 72 z z — 7 = w y 4

LY IR L]

@ DATS PREPARED 05—~u-/4

Wlll%b@‘-l"l(lﬂ.‘?

CHEDULE LOG@OL‘S

WORK |STAR' iDA 'IE| 06~-30-6
N/A
[

i

i e g e s e o e e e e B+ e e e —

70 4 ILLL REF N “EL"ASS‘!N $PATE OTY COMPLETEN SHepp ‘f”ARKS‘ ’U' OTY KEV SOURCE "EF pRl (o0} pLE"F
_____________________ R, A Y LY — Siuck _ovy

0LIN7-7 389 A9-6106  00Z , FA N21402 1| A2-406 A?-406 001 06-34-6
08269-3 v A9-6107 002 R _ €A 621402 1 A2-407  AZ-407 001 06-14-6
0L2008 -7 _.‘"lf' AS-6GOVS oo o TTTTTTTTTTTT . EA ﬂi’l‘sa ) AJ~-620 A2~48S 001! Ob—l‘:;
05204-0 200 AD-009A 007 TTTTTTTTETTTTTTTTTTT A £a Azlabp I AI-GD1  AZ-406 001 06-14-6

/£

END

1/, 2%

\

‘/I

¢

7 7

”) ”

DATE PREPARED
025
START DAIE

8/0
HULL
REF NO.
REL

@ (Bracketed fields)=

(1)
(2)
(3)
(4

“x -
QTY, REV, -
SOURCE_STOCK =
ITEH QIY =

* Indicates the Hull Number applicable for Release of Ref, Ko,

The date that the computer produced this print.out, N/A -
Indicates the Work Station for which this Log is fssued, F/A -
The scheduled Start Date for all items listed on Log,

PRI OP -

Designates the SHOP ORDER number for this Release of Ref, Mo,

The SPARDIS Raeference Number ideatification,
The Release control number for Reference,

These flelds provide space for Production Foremen to
manually enter his planning data regarding assignment
of manpower, facilitiea, etc,

Unit of lasue: The Ref, No,'s quantity/measurement factor,

Quantity of Reference No, required & Revision of Ref, No,
Indicates the Material Source required to produce Ref, No,
Specifies the quantity of Source Stock to produce Ref, No,

END

COMPLETE DATE =

Indicates the
Ind{cates the

Indi{cates the

Specifies

Reference Number,

Next Assewbly of Reference No,
Final Assembly of the lNext Asey,
previous Work Station of Ref, No,

the scheduled completion date of

FIGURE 11




Material Wthdrawal Request MWR)

The material withdrawal request systemis a method by which
purchased material is wthdrawn from warehouses by production. It
al so provides a nmeans by which the material requirenents established
in the SPARDIS system may be anal yzed against total shipyard inventory
and out standi ng purchase orders.

The data in the MAR systemis devel oped by extracting purchased
material requirenents fromthe WWR File. These requirenments, which
are tinme phased, are first conpared to the inventory on hand. This
conparison begins by allocating the material on-hand to the require-
nments until the total on-hand quantity is consumed. At this point the
Purchase Order File is examned and any outstanding purchase orders
for the commdity are conpared to the required quantities and their
corresponding required dates. In this manner a set of data is generated
fromwhich a series of reports is created. Among these reports is an
anal ysis of outstanding requirements by vendor, by commodity and by
the production "Wrk package” (SPARDIS assenbly). These reports form
the basis of the material requirements planning (MRP) tools incorporated
into the SPARDIS System

The second phase of the MAR system deals with the actual wthdraw
of material. As has been stated previously, this portion of the system
is tied directly to the Shop Oder. In devel oping shop orders for
printing following a chase or parts explosion, a cross index to the WA/ R
file is developed. This cross index is devel oped for use of the tele-
processing systemas a neans of access to the WW R data via the shop
order nunber. The data being accessed, by way of the shop order nunber,
is the same.data as appears on the shop order. As part of the production
process the production foreman exam nes his shop orders to deternine
which assenblies require purchased material. \Wen he determines he is
ready to proceed with the construction of an assenbly, he sinply requests
the issue of material through the teleprocessing system This request
is then analyzed in relation to the material on-hand as described previously.
The material is then obligated to the requested end-use and a wthdrawa
ticket printed by the conputer. The withdrawal tickets are printed in
such a manner that a group of commodities for a single assenbly are printed
by warehouse location. That is, if nmaterials for a given assenbly are
located in nore than one warehouse, then a separate ticket for each ware-
house is printed. Separate docunents are also prepared to allow for the
staging or kitting of conponents from several warehouses. This pernits
the delivery of purchased conponents as a conplete package of materia
to the appropriate work station, rather than the work station receiving

a group of material from several warehouses and having to sort through
the material to get the conponents they require for a“specific job. “This

systemis designed to permit a mnimm anmount of work-in-process and

maxi mze the use of the data available for MRP. Since issues-from the
war ehouse can be recorded in real-time, via the teleprocessing system
the inventory records tend to be nore accurate than with "batch” systens.

Exanpl es of several reports are presented in figures 12 thru 14
Figure 12 is a sanple of one of the material analysis reports depicting
conmodi ties for which the material on-hand will be exceeded. Figure 13
is a sanple of a material analysis report show ng the assenblies schedul ed
that will be inpacted by material shortages. Figure 14 is an exanple of
an MAR ticket.
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REPORT Type/system: MATERIAL WITHDRAWAL REQUEST

Section & page No.:
NASSCO - SPARDISUSERS HANDBOOK Revision No.:

Revision Date:

FREQUENCY :

-
PURPOSE: To provide a "tool” to review SCOPE: Exception report, listing those REPORT Bumber:  M1628

the planned processes for filling commodities for which the inventory on-hand Daily, and
material requirements & to assist in 1s less than the Ttequirements from the following the
matexrial purchases, expediting and Chase process Preliminary & Title: MATERIAL SHORTAGE REPORT

production release decisions, Final Chases,

7 T 72 Z y 2 Z i« Z
nuzoi I DATLY “MATERIAL suoniracz iaeront-us 04713776 os:zr | PAGE 2S5
V T
() () =0 HAND == € O OROER— iy Yo EQUIREMENTS X _
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OBiLLIGATED-X 03-04-5 o [ I o085 303 RISO " an0 RI-%a"  “Aa00 R
PRIDRLITY-P 03-04~6 2~ 2~ N 908766 393 R34} 000 R!—Ql 800
02-05~-6 2~ 0 MW RO2871 006 2
_02-05-6 2-___ . 3_MRO3B3Z 008 __ . . V.o o oo oo

7 /4 ~Z /4

@ MATL CODE = NASSCO-assigned materfal tdentiffcation aumber, The 3rd & 4th digits represent the Level of Essentiality and Shock Grade and are

used primarily for piping, valves - but are also applicable to certain other highly speclalized commodities that require specific
written certification by U,8, Govexnmental agencies or other regulatory entitfies,
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@ (Prioritized fsgue) ~ Indicates the current “priority of issue precedence” for those items most crlticl!ly needed by Production, At the discretion
- of a Production Foreman, those items deemed most urgent to Froduction and thus shouid be given priority issue precedence
over other items can be so flagged directly on-line (via CRT DLsplay SEL/YEL) thus modifying the fssue sequencing order,
The term OBLIGATED {ndicates that a Material Withdrawal Request (MWR) has been printed, but material has not been issued.

4 ) DATE =- The scheduled date that the matarial is required for fnstallation finto an Assembly - or - the Promfsed Date for the Purchase Order,

@ ON HAND: ACT = The actual on-hand inventory quantity of Material Code that is currently in a HASSCO warchouse or storage ares, and reduced by the
required amount,

PROJ = Anticipated on-hand inventory qty of Materisl Code - if the on-order quantity {s actually reccived ‘when due or promised,

NASSCO-assigned Contract identification code,

©

FIGURE 12 (Page 1 of 3 pages)
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MATERIAL WITHDRAWAL REQUEST

REPORT Type/system:

8ection & Page No.:

NASSC O . SPARDISUSERS HANDBOOK Revision No.:
Revision Date:
PURPOSE:  To providea "tool" t o review SCOPE: Exception report, listing those FREQUENCY: REPORTNumber: H 1 6 2 8
the planned processes for filling commodities for which the inventory on-hand Daily, and

material requirements & to assist in
material purchases, expediting and
production release decision.

in lees then the requirements from the
Chase process

following the
Preliminary &
Final Chases.

Title: MATERIAL SHORTAGE REPORT

- )
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— 74 /4 7 /4 2 7
@ ON ORDER: = Details all pending NASSCO Purchase Orders for Material Code:
PO NO = NASSCO Purchase Order number.
I™ = The Item (or Line) number on the Purchase Order that the Material Code appears.
SN - (l;/laliletsiple-Shipment designator (01, 02, 03, etc.). Used when a vendor promises to ship specified qtys of the Material Code on different
QTY - The duantity of Meterial Code ordered on the Purchase Order.

The actual dote end time that this particular computer print-out was made.

(Date & Time) =

(Continued on next page)

FIGURE 12
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REPORT Type/system: MATERIAL WITHDRAWAL REQUEST Section & Page Ho. :

NASSCO - SPARDIS USERS HANDBOOK Revision No.:
Revision Data:

A

BURPOSE: To provide a "tool" to review SCOPE: Exception xeport, listing those FREQUENCY REPORT Mumber: __M1628
the planned processes for filling commodities for which the fnventory on-hand Daily, and
material requirements & to assist in is less than the requirements from the following the’
msterial pucchases, expediting and Chase process Preliainaxy & Title: MATERIAL SHORTAGE T
production release decisiona, Final Chases.
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REQUIREMENTS: = Detatls all active WA/R File comaitments for Material Code for Ref nce Items:
Q o - 1ia

Tha Dradustrinn Shan Ordar numhar an uhish *ha Mararia)l Onda o

4@ JTCGULLAON oalp UTGET RUmOCY On Wnalhl i@ saterala wiae 2

oL = Specifies the Hull nuwber applicable to the Shop Order,

REF NO__= The Part Number of Assembly Number which required the Matertal Code.
REL = The Release Humber of the Reference humber,

F /A = Indicates the structured progressive movement of Reference Number, depending on one of the following criteria:

1 4

ere
tad
wen

(a) If the Reference Number is a Sub-Level Asgembly (Level 3,4,5,6,7), the structured Hext (or Final) Aseembly Number is indicated.

(b) If the Reference Number is a Level 8 or 9 Part Number - that does not have a cutting/ratio greater than 1:1; does not
also/cut another part; snd does not multiple-cut iteelf, the Next (or Final) Asseuwbly buwber {a indicated.

(c) If the Reference Number is a Level 8 or 9 Part Number - which has a cutting/ratio greater than 1:1; also/cuts snother
part; or multiple-cuts itself, the Reference Number automatically becomes an Inventory Item - with the result that the
Next (or Final) Assembly Number will be inhibited from "pegging" a next destination or movement and will stwply repeat
it's own Part Kumber in order to automatically generate {fs next movemant to a storage area for s anhgen quent staging and
issue when actually required. END . |

FIGURE 12 (Page 3 of 3 pages)
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REPORT Type/System: __JATERIAL WITHDRAWAL REQUESTS Section & page No. :
NASSC O - SPARDIS USERS HANDBOOK Revision No.:
Revision Date:
PURPOSE: 7o identify Asgemblies which SCOPE: Exception report, listing Asscmblies FREQUENCY : REPORT Number: __}1630
contain material ghortages - so that which contaln commodities for which the Daily, and

they may be rescheduled, Lf necessary,

inventory on-hand is less than the total following the

by Production Planning, requirements for that commodity, Preliminary & Title: ASSEMBLIPS WITH MATERIAL SHORTA
: Final Chapes,
p A, > ") A, )
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v 388 K2-168 001 X2-168 001 K2-168 oo1 ITRT9A 2 98-00-5017 $2 03-29-6 101 ATt SHORTAGE

A,
74 — —7 74 Z 7

@ GO ® ©0 O

C -
HULL -
F/ A -
REL. -
N -
REL -
REF -
REL -
S/ 0 -
S ™
MTL CODE -
Ty p
DT REQ -
(Date & Time) =
W/s -
NXT W/S -

{Stortage flags)

NAS3CO-assigned Contract identiftcation code, .

NASSCO-asasigned Hull identification number,

Indfcates the Final Asscmbly for which the material (s destined,

Specifies the Release Number of the Final Assembly for which the material has been allocated,
Indicates the Next Assembly for which the material is destined,

The Release Number of the Next Asgembly for which the material has been allocated,

The Reference Item that appears on the Shop Ordér number,

The Release Number of the Reference ltem that i» printed on the Shop Order,

The Shop Order number containing the Reference Item detailing,

Denotes the Source Item Material Code number which specifies NASSCO'e method of materisl acquisition,
NASSCO-asaigned Material Code ideantification number,

Specifies the quantity of Material Code required for Reference Number,

Indicates the date that the Matertal Code must be delivered to Production,

The actual date and time that this particular computer print-out was made,

Specifies the lasuing Work Station that the Material Code is to be ghipped from,

Indicates the next Work Station or Assembly area that the Reference ltem is destined,

= This fleld indicates whether or not an item has a potential shortage bused on the material analysis (see REPORT M1628),

The word SHORTAGE indicates a potential shortage; the word P-SHORT indicates a potential shortage that hus been selected
for high lassue priority, END

FIGURE 13




REPORT Type/System: ~MATERIAL WITHDRAWAL REQUEST

Section & Page No.:
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SUMVARY

SPARDIS is a tool for planning and controlling the shipbuilding task.
It is designed to permt managenent the visibility to one of the conpany’s
greatest resources, information. It allows management the ability to make
intelligent decisions based on the latest status of the shipyard. It per-
mts long range planning to be acconplished as well as the everyday detail

rel ease of work for the shipyard. Toacconplish this SPARDI S uses a conmon.
data base concept. The common data base consists of five data files:
Description
Structure
Rout i ng
Schedul e
and created fromthese is the

Work Aut hori zed/ Rel eased

The WR File generates reports for managenent and is used to release
work to the shipyard. Allother files in the SPARDIS System are generated
fromthese "Master Files” for ease of access to this data base through the

teleprocessing system.

As work is completed in the shipyard the data base is user updated
on line, via remote terminals to provide:

Conmponent  history
Accurate audit trail
Compl etion status
Storage location (s)

In addition to the teleprocessing, system managenment reports are generated
In a routine manner. The types of reports generated are:

oper at i onal
Anal ysi s
Exception
Additional ly special reports are available on a request basis.
The concept of the SPARDIS tel eprocessing systemis that:
Al files are on-line for data retrieval

M ni mum of hard copy out put
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Principle nethod of data input
Data transmttal form optional as a back-up

Records are created in batch node, data input
and updated on-1line.

Seurity feature of the teleprocessing system are established by allow ng
only cértain termnals access to updating capability "Al so certain check

codes are created to ensure the proper record within a file Is updated as well as
the proper individual is perfomng the update. As part of the back-up
system a series of transaction |ogs are maintained. The teleprocessing
systemin use at NASSCO has an average access time of between 5 and 10
seconds.

It should be re-enphasized that SPARDIS is nothing nore than a tool

It is the user of the tool that allows the conpany to build ships in today's
conpetitive shipbuilding environnent.
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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